Atypical bladder leiomyoma is a rare bladder tumor that is difficult to be correctly identified by imaging techniques or cystoscopy. We present the imaging characteristics of an atypical bladder leiomyoma and review the relative literature, with the aim of enhancing awareness of the differential diagnosis of bladder leiomyoma, to avoid and reduce misdiagnosis. The imaging characteristics of the atypical leiomyoma were the cauliflower shaped, abundant vascularity, and calcification foci on the surface of the tumor. The patient was misdiagnosed with bladder cancer after an imaging study. The histopathological study established the definitive diagnosis.
Introduction
Benign tumors of the bladder are rare [1, 2] , and their sonographic features are usually homogenous hypoechoic, with circumscribed margin and few blood vessels on color Doppler ultrasound. The ultrasonographic and contrast enhanced computed tomography characteristics of the typical leiomyoma of the bladder are exemplified in figure 1 and figure 2. However, the bladder tumors may have variant aspects on imaging evaluation, which may cause misinterpretation and be confused with bladder cancer. Imaging description of atypical leiomyoma of the urinary bladder is rare. The aim of this case report is to delineate imaging aspects of an atypical leiomyoma of the urinary bladder.
Case report
A 49-year-old man presented with gross hematuria, dysuria, and pollakiuria. He complained of a nearly 3-month history of intermittent gross hematuria. Previ- ous ultrasound examination of the bladder was suggestive of bladder stone and cystitis and he was treated for diagnosis. He denied any other medical problems. Physical examination did not reveal any particular findings. Microscopic examination of the urine showed few white blood cells and abundant red blood cells. Blood urea and serum creatinine were within normal limits. The other results of laboratory evaluation were also within the normal limits. Transabdominal ultrasound (US), contrast enhanced computed tomography (CT), magnetic resonance imaging (MRI), and cystoscopy were performed.
US, including Doppler study revealed an irregular shaped heterogenous hypo echoic mass in the neck of the bladder, with cauliflower-like hyper echoic surface, marked posterior acoustic attenuation, a distinct twinkling sign, and abundant blood vessels ( fig 3) , with resistive index of 0.75 in one of the arterial vessel. The rest of the bladder's walls, the kidneys, the ureters, and the prostate showed no abnormality at US. Intravenous urography revealed a large filling defect within the bladder, and no abnormal findings of kidneys and ureters. Unenhanced CT showed an irregular shaped mass measuring 50 mm×46 mm×43 mm in size in the bladder, with cauliflower like appearance, and density 39HU except the scallop-like higher dense rim; on contrast enhanced CT, the mass showed homogeneous centripetal enhancement, and enhancement of the mass was 57HU (fig 4) . The mass arises from the left side of the bladder neck and separation from the prostate was obscured. MRI revealed an irregular shaped mass arising from the left side of the bladder neck, presented isointense signal on T1 and T2 weighted images, and the surface was uneven, with cauliflower like appearance, the focal wall of the bladder was infringed thoroughly ( fig  5) . The tumor was homogenously enhanced after injection of gadolinium.
Cystoscopy revealed a cauliflower like tumor at the bladder neck with ulcers and calcification foci or uratosis on the coarse surface. Biopsy of the mass disclosed a submucosal neoplasm composed of fascicles of smooth muscle proliferation suggesting a leiomyoma. Histopatho logical examination showed the proliferation of spindle-shaped cells with eosinophilic cytoplasm and muscular and fibrous tissue with fibrous stroma. The nuclei of the cells were cigar-shaped and centrally located. No evidence of mitotic figures, coagulative T-cell necrosis or atypia was seen. Immunohistochemistry showed a positive expression for smooth muscle action and a 10% expression for Ki-67. These findings were consistent with a diagnosis of benign leiomyoma. The final diagnosis was leiomyoma of the bladder without a malignant component and the tumor was resected transurethrally. 
Discussion
Leiomyoma is a rare benign tumor of the urinary bladder, accounting for 0.43% of bladder tumors according to a study based on data from three urological centers in Spain [3] . It may occur at different ages [3] [4] [5] , can be asymptomatic, or can present in a varied manner, depending on the location of the tumor, with obstructive symptoms, irritating symptoms, hematuria, pelvic mass, and pelvic and flank pain [3] [4] [5] [6] [7] [8] . Leiomyomas arise in the submucosa, but the growth may be submucosal (7%), intravesical (63%), or extravesical (30%) [5] .
Patients with leiomyoma of the bladder are often found at imaging after referring to clinicians for urinary frequency, urinary urgency, gross hematuria, and other symptoms; but some are asymptomatic [3] [4] [5] . It exhibits characteristics similar to those of uterine myomas on US, CT and MRI [3] [4] [5] [6] [7] [8] . US, CT, MRI, and cystoscopy are valuable diagnostic tools that can depict the morphology and anatomic location of leiomyomas [3] [4] [5] [6] [7] [8] [9] [10] [11] .
Usually US is the initial imaging modality of choice [3] ; on color Doppler flow imaging, blood vessel of leiomyoma can be depicted [7] . In our case, the irregular shaped heterogenous hypo echoic mass with cauliflower like hyper echoic surface and evident posterior acoustic attenuation together with the abundant blood vessels and higher RI made the lesion mimic a bladder cancer. The presence of twinkling sign, hyperechoic rim and marked posterior acoustic attenuation revealed there were stone or calcification foci [9] , which led to the misdiagnosis as a bladder stone at first US examination. Although US has a good diagnostic accuracy for focal nodular lesions of the bladder wall, its capability of characterizing focal bladder wall abnormalities is poor [12] [13] [14] . The result of this case report supports the study by Horstman et al [14] .
CT and MRI are useful for the evaluation of bladder tumors. On CT, typical leiomyoma of the bladder usually presents as a round like hypodense mass with circumscribed margin; on contrast enhanced CT, it shows centripetal homogeneous enhancement [3, 4, 6] . On MRI, typical leiomyomas are usually visualized as low-intensity masses both on T1 and T2 weighted sequences with a smooth surface, while degenerative leiomyomas have a heterogenous signal intensity; on contrast enhanced MRI (gadolinium), some leiomyomas show homogeneous enhancement, while other are not [10, 11] . In our case, CT and MRI of the leiomyoma demonstrated irregular cauliflower shaped and homogenous enhancement, the relationship of the tumor to the bladder neck and prostate was delineated clearly. These are different from common bladder leiomyoma described in previous published cases, and thus led to misdiagnosis.
Conclusions
Atypical leiomyoma of the bladder has manifestations simulating bladder cancer, and is difficult to be identified on US, CT, MRI, and cystoscopy. A definitive diagnosis of the bladder lesion depends on biopsy and histopathological study.
